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from Yongshan£-Yunnan 
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Abstract£9Fight steroidal compounds were isolated from the rhizomes of Aspidistra elatior collected 
from Yongshan County of Yunnan Province£-China. Among themf-ix known compounds were 
identified a£"25S£© 38 — hydroxy — spirost — 5 — ene 3 — O- B— D — glucopyranosyÉ" 1—288B D — 
xylopyranosyÉ" 1— 3£€*- B — D- glucopyranosyÉ" 1—4£0 B — D- galactopyranosidd' 1£85258£0 26 
-O- B - D - glucopyranosyl — furost — 3p£20t£26 — trihydroxy - 5 - ene 3- O- B- D 
glucopyranosylÉ 1—28 — D — xylopyranosyt 1—3£€- B — D - glucopyranosyl£' 1—4£0 8 - D- 
galactopyranosidd: 2£€upiloside HE” 3£€meopentrogenin — 5 — O — B - D - glucopyranoside£' 5£€^ 
tupstroside G£ 6£Qnd neopentrogenin£ 7 £&espectively. The new steroidal saponin named as 
aspidoside A was determined as 18£28£38£48£58 — pentahydroxy — spirost - 2& 27£G ene 5 - O- B— 

— glucopyranoside£ 4£© The new sulfate sapogenin named as aspidistrogenin A was identified as 


£ 25S£0 spirost — 18£-38£-38£-49£-5p — pentol 2 — sulfat£ 8£OSaponins 1£-2£3 and 6 were isolated 
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for the first time from the genus Aspidistra . 
Key wordsf? Aspidistra elatior£»Liliaceae£»Aspidoside. A£»Aspidistrogenin A£»Steroidal saponin£» 
Steroidal sapogenin 


OGDB3SL £^ Aspidistra elatior Blume£Q 8° (PÍ ; 80838 y^ EoG Ti CD O wb 1 à? q1 à: ° OO 
àA , 600 £O , sug AC 35 £608800. ; C T YeóE—x 2 «El cv 000 OOSUA; ° ó@ Í Òl; £-Añ1⁄4 
3 ÓE ux 3&EeOGE-CEO Ñ ; tObÍ ' oÍ T 0Ñba Ex: ORE" CD ú ARS CP AYASG 1i NDA EAE 997 £€£ 
,AE6O li ,»9-cbl à» °] TTE" Mori UEE-1973£>3 AN YvuEEA 990£»? ANI YV£A994 £41995 EŒ 
Gu» Ne? É OChOWIAGOND?4E" Mori HÈ 1973£»Hiraji uE£A 982£»Konishi uE£A984£» A yl é 
LEE 094 EREA A= ui OSCYÓ048 Ê; QEA aDORa uA OG e unc pop 8» 9l Ti ARD 
1i £ 

Oase eX E ux Äx VháE; | i G Gy y Ei £-Oytli 1A l >O66yl ael - 'TàxeveO? á 
1ó-',"- Q8,» ÄB ,Ocbl à» °l ÍT; £3⁄4 B One EZEq qo Ë A 2 G'vegiEOUZE- Q ooÍ veEAE GA 
Ó £-Veq ÁÉEUAQUA»" Ñ: i £z8 GE °] li 1126/26 eee £” yamogenin£ QuAMal C à£- 
| QU? ;- OB OQDE 38 [P R° £” aspidistrin£ OD» OM.» NB vá11 vgqr i 3 £ 25s£0- 38 — hydroxy — 
spirost = 5 - ene 3 - O- B- D — glucopyranosyl£ 1—2 £&tp — D- xylopyranosyl£" 1— 3£& — B 
-D - glucopyranosyl£ 1 — 4£@- 8 — D — galactopyranosidei £Ono uË Cp "Ó»/E/« É Ó Ti 
Polygonatum officinale GOD Op AUMIBÓS 25£" REGTTOQ 11] ápA»i 9T TT £" Ono uE£A988 £F 
> [ii 2 12 1 pA&»cbí ég Ó Ó R € protosapogenin£€94 ONG pÄ 26 - O- B-D- 
glucopyranosyl — furost — 3B£-22%£-26 — trihydroxy — 5 — ene 3 - O- B - D — glucopyranosyl£ 1 
—2£0 £Üp - D - xylopyranosyl£ 1 - 3£€Y B — D - glucopyranosyl£ 1 ^ 4£@- B - D 
galactopyranoside£-CB Ô ' Ó9/E/& ÉÓ Q li^ Polygonatum officinale CD: OM uAUV£" Ono uE£^ 
1988£&£» 9l li 5 vat] ONG pA neopentrogenin — 5 - O — B— D — glucopyranoside£ 3A £ 25S£O 
— 1g£-?9£-30£18£-58 — pentahydroxy ~ spirostan 5 - O- g- D—- glucopyranoside£—, AÓ (° Cp 
“Q oAECAE" Rhodia japonica £GÍ EÓs4 üÓgDe32$ y? uA] ÊD QRGpAUVE" Konishi uE£A984 ££. 
> LÏ İT 718 neopentrogenir£" Konishi uE£A984£(E» 9l li 6 9Í 3 Gel O&CX 1⁄4 ON DÈ » É 

£ Tupistra yunnanensis EÐ OMyAUVpADAR»cbl éEÍ uid CÁ' qàóC»ücbl aQ SD > Er G °Í H 
£ tupistroside G£-H£Q»OND; £ 

ÆQ2 ol 8p el li £— Ngat: Í RP ECL À; £ 

> ÑT 4185 »€«v638 £59 AXÓFAD B: Otaé EE A: ÖĆÊR a C, H0O i £1⁄4ËáÍ ëE<Ë@⁄à 
UAR" Ê 4a£ AC -NMR AGENG A? 779- pentrogenin SIOOQE» NBI »OEA 96Í ëE<] Col £ Ñ 
EEOpuEEA 087 £ ECÉEG/8O CDs TLC : Q 69836 D — AE Ñ Çi £3£ A= A eT Li | 2486 aAYcbl é 
E cbl àG R° į £ENMR Æ Az£- QXP ¿: Q 20» pA g— D- EI NSÁA«l Gù; 8 ù Äi »OXÉ 
HMBC /&OxÁ £0) HMBC /ECPE— UÀ C — 5£^5 87.53 £GOB/E | NRÁà«I C»üpAqE»uCE ÓE" 5 
5.26£-d£3 = 7. 7Hz£ 0E à! eRe A£— A- Ad | ÑšAQ<] UGER @ LA C — 5 Í >l à £O ËE 
» ÑT 4 QÍ2 A/$79- pentrogenin - 5 — O B — D - glucopyranoside£Y4 18£-?9£-98£38£— 


























(D Yang Q X£—Yang C R£-1999. Polyhydroxylate steroidal saponins and sapogenis from Tupistra yunnanensis. 
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5B— pentahydroxy — spirost - 25£ 27£O- ene 5 - O- B- D glucopyranoside£-l aO DÀ ci à 
Gi R° £-AGAGI 2 ÖP Ue R° AE” aspidoside A£(&E 
> 9|ii g Î al PÉ«vés8 £781 Í 81 /BCDOU 1253£4225 cm ` ! 1 30] GCPYOBAÑ pAL es üEÓ 
£ Konishi JE£A984£-f Á OxÓGE? POO Ó- B: Orne EE, 9? 6: CE a C, H,,0,,8i £887 
| à3£vb £-8 AP C NMR Æ@Y A > C-21»l oí 3i »O 5.45£-C- 1 9Í C31» nl ò G; 
| »Or 2.26 °Í 1.92 Í &£Zt& Ch » ORA» Nel »Orgavbl CÏ £- á/s ;ÉAU a 7 uAAGEAN £-ÇÒ É 
AUÉC A >: pÁC - 2 Í »óCQ»ül »OXÉI 3 ÉN ; £O Í AT ÉÉ HMBC /F2 Ü àuic — 2£^ 573. 73£GDB H 
—1£84.83£bis£OÍ H — 3€ 6 5.33£ irs £GDS/ApAÓR Í Í à: ee Amo AO OOSEu; EÒ Ë£— °l li 
8 Ät! ÓÍsEss£e- spirost — 18£-2? 8£-98£8£—58 — pentol sulfate£-EQO»PAUASaóC»ücbl à 
» 9] 1i £—AGA0I a Oatëasue m Ô A£ aspidistrogenin A£{@Œ 
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Fig. 1 Structures of compounds 1 —8 
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£ aspidistrin£&-, À R°Î a Éí Y- R° @ pAAal Q à; £i OAC" Om É; AÉEÆ @ úuAOODE S uo GHI ^ € 
1 aö ue Re ue 1100 1 1] A£- ÔA G° G pA d à; ££e 600, AG T i Goxe-Ó Ó ° 2 Ög» 
la 1 492 »e» | ÖTE ue R° E-O »Í AÈ? úÉúLÄ» NS ial EX Q óË/p oÓs A i ÖÖLÄ Ö 1⁄4 
oÍ 3àQ É» CP @ £ EÍ a£- OX" GÖ- | 0 Go» - Que» T uÁD pentrogenin NOEL í 1⁄4 /8/8 
| d a£-@À A >: qàóC»üE; "ápAcbl à» 9Ti i] á&vAEOQDE3S ue FOGAT é2 YÉ6; qÍ oe CaEooí DÀ 
?» ÉÉ6O8AALCD AC U G ui £ 


EUNE ¿+ Ó 
oË‘ A? Æ FÆRA DEPT ÆĆÑ AM - 400 H £-flpl —EÓA AM — 500 Ë ? RË A 2 GÒ 
2 âT £-LMS Í AUS; £CÉ/EOA VG AutoSpec CE/EOQ âf ; £91 Í 8  à/&OA WIN - IR 9) Í aà Æ 
284 £-EDy! àaqEOUSEPA - 300 Dj? âÒ É 2 âT ; £É«/EÓN. evel a Ca e e £NÓ»" 1x8 S2 ú/E í £ 
NVE?AN — OGBE3SLP £ Aspidistra elatior Blume£GNE ÓJ1998 Ae 7 Ó& ÉÔÔH Ê; AÉÆ 
| e£ Cp ú SB O AyA:O Ti Eù GARON 98NE4 Osa £ ë= a CD ú SS CS AyA:O Ti NDA 
Éü36-3A Y; £ 
|áE; G Oe Odes P PAL É Ux 3 4.5 kg£-CEEÉEG nO VelÁ-5 “| £—X Í 2 hi £e 
2 q] áÈi OG £26N. A Eó»CEO/ 1⁄4 EK EGO? KES ; ÉÍ £-Oyq; V E; 3 Îi £l 2 cO) 2⁄4: GEO 
Ñ >G ^" VE-JAO t; 171» 30 gi £, E i: Ga eve Gg al 60 ;2 € Ó ¿a1⁄AgoCHCL£2MeOH: 
H50£3:2.2:0.3£86£-(D 112 4 2 ;- Q€ Fr. 1 —A£€£Fr. 1£ 1.05£ /gED eve ÖL al 6£-CHCI,£° 
MeOH - H50E 10:1:0.1£Q “Í NE-OU' Rp - 8 Q? àl ó£2MeOH£?H;O0E 8: 2£@ “Í ÑE— QALA 
uve el li 7£ 100 mg£GÍ 8E 50 mg£€Fr.2£ 2.5 g£OGED èL Qi? 8l 6E—-CHCI; : MeOH: H,O 
£ 10:2:0.2£@ “Í ÑE-Ô3⁄4 Rp - 8 QU? 8l ó£E2MeOH: H;CE 7:3£0 “Í Ne OxspAuve Sl Ti 16600 
mg£fit4£ 150 mg£GÍ 5£'60 mg£OFr. 3€ 1.0 g£OGED eve QP al Ó£-CHCl;: MeOH: HŒ” 8: 
2:0.2£@ “Í NE-ODP^ Rp — 8 Q2 8l ó£2MeOH: HOE” 7: 3£@ “Í NE-uÀ» S] Ti 3£760 mg£OÍ 6 
£'50 mg£O Ei Fr.4£ 10.2 g£Q. 0g V&ED èR Q al ó: ONGE-CHCIL: MeOH: H50€ 7:3:0.5£8 * 
Í NEU ÀAO»4Ó» Sl li £-OJ30% Í 8GE»À-- 10 n£9e» 3ÉO 6 ¿> 9l li 2£ 1.5 s£€@ 
> 9|li 1£9*xÉ«vé38 ELES — 74.3 £ CD; c£90.3£6IR VE £^ cm 1 £63420£ br£-H£€^ 
2938£ C — H£O$638£4071£-4043£989£-804£-840E" intensity 9207» 804£35£" S£Gpirostanol £€* 
HRFAB - MS n£7£?1031.5109£ £ÜME" Cso Hgs O22 £O- HEY £-3/4EàQu£? 1031. 5063£6F AB —- 
MS n£7£91031£ £ÜM — H£Y £6899E" £ÜM — Xyl - H£Y £6869E" £ÜM — Gle - HEY £6737£" £ÜM 
— Xyl - Gle = H£Y £6575£' £UM - Xyl — Gle - Glc£Y £Q !H NMRE' 5.56 1H££3.- 7.2Hz£^ 
Xyl£&H - 1£65.27£ 1H£d£3.- 4.8Hz£-H - 6£65.23£ 1H£d£3.- 7.4Hz£-6lc£9H - 1£65.18 
£'1H£d£3- 7.9Hz£-&Ic£9H — 1£694.88£ 1H£d£3 = 7.6Hz£-6al £$H — 1£64 . 12£3H£-d£3.— 
6.9Hz£4H - 21£61 .05£ 3H£-£3 = 6. 8Hz£-H - 27£60.84£  3H£-£HH - 19£60 . 79E" 3H£3£^ 
H-18£9?C- NMR > Nil >OEQ 1£-2; £ 
> 9| ii 1 uAEAEG&- “Q £9Ej 1100 m£ Eë —2 moETL — H;SO, uAVK/V60 mLEË® 
Q »QÁ-5 hi ££&&O OA 1 moET. NaOH GÍ OACPEOE-AE- ÀYÍ Ej 3 “Í £—9 2 ¢ÂÈ- A; Ó £»CEO 
&E- A£3 evo Ore 8l 6 > £-E Ó ANEe xÍ 8€ 10: 1£G “Í ÑE-UÄR @ 14; £CEEG 32 ,- Öh 2 à2 al ó 
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122 éuv] CE Oyflj 140 30 14E8EA0:5:4£ (E 
> 9|ii 1a£9Í bDÉ«vé38 £JH NMR£96 5.32€ 1H£d£3.- 3 .0Hz£H — 6£64 . 40E" 1H£-m£-HI 
—16£64 .06 3H£d£3.— 6.8Hz£31 — HEGI .00£ 3H£s£-H - 19£60.98£ 3H£d£3 — 6. 7Hz£^ 
H-27£60.77£ 3H£s£-H - 18£9?C NMR > Nel >OEQdí£ 1; £ 
> 9| |i 2£2*xÉ«l PT E - ÜAGERÜLER — 48. 2'E CDs c£90.4£6IR JEE cm ! £83401£ br£^ 
OH£€935£ C - H£Ot648£4073PHRFAB — MS£n£z 1211.5740£ FÚVE `C; H; O, £@H £Y £~ 
V4£aQ4£91211.5697£6FAB - MS n£7z£91211££ÜM - H£Y £61079€ £UM - Xyl - H£Y £61049 
£” £ÜM - Gle - H£Y £6917€' £ÜM - Xyl — Gle — H£Y £6955£ £ÜM - Xyl - Gle — Gle — H£Y ££'H 
— NMR£83 5.51£ 1H£d£3 = 7. 5HzEXyl£eH - 1£65.18£ 1H£-d£43 = 7.2Hz£-6Ic£2H - 1 £& 
5.14£ 1H£d£3 = 7.8Hz£-6Ic£8H - 1£64.86E 1H£3 = 7. 7Hz£-6al£9H - 1£€4 77€ 1H£-d£3 
—7.9Hz£-6 - O - GIc£9H — 1£61 .29£" 3H£-d£ = 6. 8Hz£-H - 21£64.00£ 3H£-d£- = 
6.6Hz£+I— 27£60.87£ 3H£s£4M - 19£60.87£ 3H£s£H — 18£G/P?C — NMR » NBI >OE/Q 
1£—i£ 
Ë@A 2£9- y Í EG 1; £ 
> FTT 3£9^xÉ«v638 £& LE — 31 .5£ C;Ds c£90.2£6IR VS £^ cm 1 £63397E£ br£-40H £65 
2951£ C - H£81453£4102£4067£»FAB — MS n£7£9673€ £UM — H£Y £6511£' £ÜM - Gle — 
HEY £H - NMR£93 4.84£^ 1H£—l£3J = 7.5Hz£-6GIc£9H - 1£68.24£ 3H££32 — OCH3£& 
1.57€ 3H£s£EHH - 19£64 .14£ 3H£-d £j = 6.9Hz£HH - 21£64 .03£ 3H£-dl£-j = 6. 6Hz£4H — 
27£60.81£ 3H£s£-H - 18£6?C -NMR > Nel >OEQ4# 1£-3;£ 
> e| li 4£9^xÉ«v636 ELEF — 46. 5^ £ CDs c£90. 3£OIR KEE cm £63394£ br£40H£6^ 
2951£ C — H£64653£4453£4105£-967£-920PHRFAB — MS n£7£9639.3292£" £ÜME" C, Ho 
Or £O- HEY £-/4£áQ£9 639 . 3380£6FAB — MS n£ z£%41£" £ÜM + H£Y £6479€£" £ÜM — Glc + 
H£Y £6443£" £ÜM - Gle - 2H;O + H£Y £€JH NMR ë 5.26 1H£di£3 = 7. 7Hz£-6Ic£9H — 1 £& 
4.81E 1H£-brs£-H - 27£64.78E 1H£+rs£+I— 27£64 .56E" 1H£-m£H — 16£@4.54Ë1H£+rs£— 
GIc£9H — 6£€x 45€ 1H£d£3— 12 .0Hz£H - 26£64 36 1H£-brs£ H - 2£64 26 1] HE brs£- H 
—- 1£64.21£ 1H£d£3 = 5.3Hz£-6Ic£9H — 6£64.08£^ 1H£-brs£-H — 3£68.97£ 1H£—ri£3 = 
8.4Hz£-&lc£9H - 2£68.35£ 1H£d£-— 10. 9Hz£-FI - 26£64 .69£ 3H£-sE-H — 19£61 .05€ 3H£— 
d£3- 6.9Hz£4H - 21£60.81£ 3H£s£HH - 18£6?C NMR > NBl >OEQ4 1£3j £ 
Ë@⁄ 4£9 Ej 480mg£4 E89 —2 moEL - H,SO, UA V/50 mL£-E&O »(-5 hi ËA ÓN 
1 moÉ L. - NaOH GÍ QACEEXE-AE- ÂYí Ej 3 “Í £— 2 çÁE. Ae; Ó £»eEORE- Ae evo Or 8l 6^; 
> £-AE- AEQ Vx V" 20:1 £Q “Í NE-UAR? @ 4a£^ 15 me £€ 
> 9|li 5£9* xÉ«v&X8 EELEP — 40.5£ CD; c£90.2£6IR VE £^ cm 1 £63399€ br£40H£€^ 
2951€ C - H£84$453£4106£4055£-988£918PFAB — MS£8n£z 641€ £ÜM — HEY £6479E £ÜM 
— Gle - H£Y £@!H NMR£95 5.24£ 1H£-l£3 = 7. 7Hz£-6Ic£9H — 1£63.35£' 1H£-brd£4 = 
10.9Hz£36 - H£64.68E 3H£s£-H — 19£@1.11E 3H£d£3 — 6 .9Hz£H - 21£6$.05£ 3H£-d£— 
J=7.0Hz£Ħ - 27£66 .80£ 3H£s£-M - 18£6/?C -NMR > ÑÍ >OEQ# 1£—, £ 
> 9| li c£9^xÉ«v636 ELEF — 38. 1'£ CDs c£90. 3£OIR KEE cm 1 £63399€ br£40H£6^ 
2936E" C - H£84453£4102£4068£907 DFAB — MS n£ 7£9557€ £ÜM — H£Y £@4o5E £ÜM — Gle 
— H£Y £@JH NMR£95 4.82£ 1H£d£3 - 7. 7Hz£-GIc£9H — 1 £84 . 65€" 1H£-brs£-H - 3£@4.55 
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£ `1IH£—ld£3 = 11.8£2.0Hz£-H - 26£64.48£ 1H£-m£HH - 16£64.37£ 1H£—ld£3 = 11.8£^ 
5.4Hz£-Fl - 26£64 .32£" 1H£-brs£-H — 1£68.25£ 3H£3£22 — OCH;£@1.56£ 3H£3£-H - 
19£61 . 14£ 3H£d£3.- 6 .9Hz£H - 21£61 .03£ 3H£-d£3 — 6. 7Hz£H — 27£60 .80£ 3H£-sE-HI 
—-18£6^C NMR > Ñ >OEQ4 1£-8i £ 

> o|] 7£9° 2163686, £% — 58.1°£ C,D; c£90. 4£6IR VE £^ em 1 £63433E€ br£-0H£€^ 

2951€ C - H£64057£-988£-921£-921£-900£ intensity 9217» 900£-25£" S£Gpirostanol £851 £» 
FAB - MS n£z£9181£ £ÜM + H£Y £@445E EÜM — 2H20 + H£Y £@JH NMR 8 4.81Ë ` 1H£+rs£+I 
— 3£€4 .53£ 1 H£-m£-H - 16£64 35€" 1H£-brs£-H — 2£@4.34EË 1H£-brs£-H - 1£€4 .20£ 1H£— 
brs£ H - 4£€4 .04£ 1 H£-dd£3 = 2.6£40.8Hz£-H - 26£68..33£ 1H£-brd£3 = 11 .0Hz£H - 
26£®2 48 ]H£hrd£3- 13.1Hz£4 — 6£6t.62£ 3H£s£HI - 19£64 .11£ 3H£d£3.- 6. 9Hz£^ 
H -21£64 .05£3H£d£3.— 6.8HzE-H — 27£60 .83E 3H£sE-H — 18£GPC -NMR » Í >OE/Q 
# li £ 





Table 1 ^C chemical shift for aglycone moieties of compounds 1—8 


1 la* 2 3 4 4a 5 6 7 8 


37.52 37.26 37.18 71.96 77.85 77.26 77.86 78.02 78.22 75.96 
30.17 31.65 30.27 68.28 68.13 67.48 68.12 68.23 68.28 73.73 
78.68 71.73 78.68 75.66 76.25 75.69 76.25 71693 76.65 73.73 
39.29 39.82 39.35 67.46 67.64 68.30 67.64 39.32 67.44 67.40 
141.10 140.83 141.13 78.23 87.53 71.98 87.54 75.02 71.93 78.02 
121.60 121.38 121.82 30.42 24.96 30.42 24.96 36.09 30.39 30.26 
32.30 32.07 32.39 28.44 28.50 28.48 28.50 28.98 28.45 27.30 
31.70 31.48 31.80 34.49 34.72 34.95 34.72 34.97 34.90 34.84 
9 50.35 50.15 50.10 45.43 46.74 45.49 46.74 45.72 45.41 45.46 
10 37.08 36.66 37.18 45.12 46.38 45.17 46.38 45.72 45.11 45.28 
11 21.14 20.90 21.22 21.63 21.76 21.73 21.77 21.75 21.70 21.36 
12 39.91 39.82 39.93 39.97 39.97 40.06 40.59 40.01 40.07 39.86 
13 40.47 40.27 40.78 41.02 40.62 40.74 40.02 41.06 40.65 40.53 
14 56.68 56.56 56.28 56.18 56.05 56.30 56.05 56.26 56.26 56.67 
15 32.19 31.82 32.43 32.20 32.19 32.22 32.21 32.30 32.20 32.16 
16 81.20 80.92 81.35 81.32 81.48 81.48 81.24 81.39 81.18 81.17 
17 62.78 62.04 64.15 64.37 63.06 63.14 62.83 64.41 62.90 62.72 
18 16.34 16.25 16.62 16.47 16.36 16.57 16.57 16.53 16.58 16.43 
19 19.41 19.39 19.55 13.76 13.78 13.78 13.76 13.90 13.77 13.51 
20 42.51 42.31 40.94 40.57 41.98 41.99 42.59 40.62 42.54 42.53 
21 14.86 14.30 16.62 16.28 14.98 14.95 14.86 16.35 14.81 14.85 
22 109.75 109.73 110.84 112.72 109.51 109.49 109.82 112.80 109.72 109.75 
23 26.44 26.01 30.27 31.02 29.02 28.99 26.49 31.06 26.43 26.45 
24 26.23 25.80 28.31 28.25 33.31 33.30 26.33 28.30 26.21 26.24 
25 21.57 27.11 34.53 34.87 144.46 144.52 27.60 34.53 21.55 24:51 
26 65.13 65.13 75.58 74.97 65.12 65.10 65.23 74.88 65.14 65.16 
27 16.34 16.05 17.61 17.57 108.76 108.66 16.37 17.65 16.29 16.28 
22 - OCH; 47.37 47.48 


* £in CDCl 
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Table 2 — 9C chemical shifts for the sugar moieties of compounds 1 and 2 











Gal Glc Glc Xyl 26 — O- Gle 
1 2 1 2 1 2 1 2 2 
1 102.60 102.84 104.87 104.88 104.97 105.00 105.10 105.16 105.16 
2 73.19 73.25 81.31 81.25 75.10 75.13 75.35 75.27 75.50 
3 75.60 75.50 86.95 86.98 78.68 78.68 78.82 77.62 78.47 
4 79.84 79.90 70.76 70.82 70.51 70.55 71.16 71.17 70.82 
5 76.20 76.31 78.28 78.29 77.62 77.62 67.34 67.50 78.39 
6 60.60 60.54 62.57 62.80 63.00 62.89 62.80 
Table3 — PC chemical shifts for the sugar moieties of compounds 3— 6 
Glucose 3 4 5 6 
1 105.09 97.47 97.46 105.10 
2 75.24 75.87 75.85 75.26 
3 78.46 78.81 78.58 78.46 
4 71.87 71.87 71.84 71.93 
5 78.68 78.59 78.79 78.67 
6 62.47 62.85 62.80 62.99 
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